We compare theoretical stellar models for Main Sequence (MS) stars with the Hipparcos database for the Hyades cluster to give a warning against the uncritical use of available theoretical scenarios and to show how formal MS fittings can be fortuitous if not fictitious. Moreover, we find that none of the current theoretical scenarios appears able to account for an observed mismatch between theoretical predictions and observations of the coolest Hyades MS stars. Finally, we show that current theoretical models probably give too faint He burning luminosities unlike the case of less massive He burning models, with degenerate progenitors, which have been suggested to suffer the opposite discrepancy.
INTRODUCTION
The prediction of cluster isochrones is one of the most popular results of stellar evolutionary theories and in the current literature the comparison of theoretical isochrones with observed CM diagrams of stellar clusters is widely adopted to investigate the evolutionary status of cluster stars, yielding information on cluster distances and ages. However The CMD for the Hyades, using the subset of Dravins et al. (1997) , and Madsen, Dravins, & Lindegren (2000) data where known spectroscopic binaries were also excluded. The vertical line marks the right boundary of the region fitted by Perryman et al. 1998.) and -thus-the absolute magnitude of stars in several nearby open clusters, removing a noisy degree of freedom affecting previous evaluations. Among these clusters we will focus our attention on the Hyades cluster, which has already been the object of several careful investigations and, in particular, for which one has reliable evaluations of the cluster metallicity together with indications for a rather negligible reddening (see e.g. Perryman et al. 1998) . In this paper we will take advantage of the beautiful CM diagram for cluster members presented by Dravins et al. (1997) and Madsen, Dravins, & Lindegren (2000) , reported here in Fig.1 . MS stars hotter than B-V∼0.9 have already been compared with suitable theoretical models by Perryman et al. (1998) . However, the well defined sequence of MS stars gives the opportunity for testing much cooler stellar models than the above quoted limit.
Moreover, one finds that the diagram provides evidence for two red giants, easily interpreted as He burning structures, worthy of comparison with the predictions of current evolutionary scenarios. This paper deals with these questions. For this purpose, the next section will first discuss the level of confidence for theoretical predictions. On this basis, we will use Hyades stars as a test of several current evolutionary scenarios.
THE HYADES MS
Present stellar models were computed by adopting our version of the FRANEC evolutionary code (Chieffi & Straniero 1989; Ciacio, Degl'Innocenti, Ricci 1997) , which relies on the most recent input physics (Cassisi et al. 1998) . In particular, to start our investigation we adopted the OPAL equation of state (Rogers et al. 1996) using model atmospheres by Kurucz (1993) to transform theoretical results into the observational plane (V, B-V).
On these grounds, we computed suitable canonical (without core overshooting) isochrones, assuming for the Hyades stars Z=0.024 (see e.g. Perryman et al. 1998) (Rogers et al. 1996) . Colour transformations and bolometric corrections are from Kurucz (1993) .
recognizes that, within a given theoretical scenario, theory can give firm predictions only for stars hotter than B-V∼0.4
(where convection vanishes) or cooler than B-V∼1.2 (where convection becomes adiabatic).
In this context, one finds that at the hotter end of the "uncertainty region" (0.4<B-V<1.2) theoretical predictions appear to be in reasonable agreement with observation.
Luckily enough, below B-V≈0.4 the observational sequence is well within the uncertainty region, and the figure discloses that the assumption α=1.9 fits the observations best, at least down to B-V∼0.8. For B-V>0.8 models with α=1.9
become bluer than observations but up to B-V≈1.1 this problem can be overcome by decreasing the mixing length parameter. However, at the cooler end, theoretical predictions give models that are too blue, independently of the assumption on the mixing length, revealing that something is wrong, either in the models or in the adopted colour transformations.
However, it is not difficult to recognize that even the above quoted agreement is far from being firmly established. Kurucz 1993 Alonso et al. 1996 Di Benedetto 1998 α=1.9 Z=0.024 Y=0.278 AGE= 0.55 Gyr Kurucz 1993 3.55 3.60 3.65 3.70 3. Alonso et al. (1996 Alonso et al. ( , 1999 or by Di Benedetto One finds that improved semiempirical colours by Alonso et al. (1996 Alonso et al. ( , 1999 would make our theoretical MS bluer, whereas the recent empirical colours by Di Benedetto (1998) will make it even bluer. In other words the stellar models become, for each given MS colour, underluminous. Luckily enough brighter models are within the range of current theories. As shown in the same figure (lower panel) one finds in the literature that MS in all cases computed with "reasonable" input physics cover a non negligible range of luminosity, all being brighter than the MS computed with "the most updated" physics. Among the brightest, one finds the MS by Straniero, Chieffi, Limongi (1997) , which differs mainly from our computations by adopting the Equation of State by Straniero 1998 (see also Straniero 1988) . As a matter of fact, and as shown in the same figure, our models computed, however, with the above quoted equations of state closely follow the results of Straniero et al. (1997) . Straniero 1998 EOS and Alonso et al. (1996 colour transformations (completed with Kurucz 1993 colourtemperature relations as shown in Fig.3 ) compared to the observational data of Fig.1 . The dotted region of the theoretical isochrone indicates the fastest part of the central He burning phase which is expected to be populated very little.
with the upper panel of Fig.3 , shows that if the Di Benedetto empirical colours will be confirmed, one cannot escape the conclusion that theories should give brighter models than those provided by current evaluations. An increase in the adopted original He content could help in reaching a good fit all along the major portion of the MS, but with the lower end still requiring some modification of the adopted theoretical scenario. However we feel that any attempt to theoretically constrain the Hyades He content cannot give reliable results until firm evaluations of the colour-temperature relations will become available.
ADVANCED EVOLUTIONARY PHASES
Even a quick inspection of the data in Fig.1 reveals that when including only highly probable members, with the exclusion of binaries, the luminous termination of the cluster MS appears rather poorly defined, making it difficult a clear identify the Turn-Off (TO) and, thus, a precise evaluation of the cluster age. We will discuss this point by relying on the . Theoretical isochrones computed with: 1) no overshooting for an age of 0.55 Gyr, 2) mild overshooting for an age of 0.7 Gyr. The linear extension (lov) of the overshooting region (out of the zone in which the Schwarzschild criterion is fulfilled) is expressed in terms of the pressure scale height lov = βHp. For our mild overshooting calculations we adopted β = 0.1 for 1.0M ⊙ ≤M≤1.2M ⊙ and β = 0.25 for higher masses. In both cases we adopted colours of Alonso et al. (1996 Alonso et al. ( ,1999 and Straniero (1998) EOS. appears to be a relevant outcome since for less massive stars with degenerate progenitors, theoretical models have been already suggested to be, on the contrary, overluminous (see e.g. Pols et al. 1998 and Castellani et al. 2000) . Fig.2 with Fig. 4 shows that the problem cannot be overcome by adopting the OPAL EOS. Nor the assumption of an efficient overshooting is of actual help in solving the observed discrepancy. This is shown in Fig.6 , where we present the best fit for cluster stars as alternatively obtained from canonical or mild overshooting models.
Comparison of
More in general, it appears that the discussed underluminosity is a problem concerning several recent models. We already found that Pols et al. (1998) give He burning luminosities in good agreement with present computations (see Thus, at least for this cluster, one finds that theoretical predictions for masses larger than the critical mass for the 
CONCLUSION
In this paper we discussed Hipparcos data for the Hyades cluster, showing that the fitting of theoretical isochrones to open clusters is still affected by non negligible uncertainties in the theoretical predictions which require a much firmer evaluation of colour temperature relations. However, none of the current theoretical scenarios appears able to account for the mismatch between theoretical predictions and observations of the Hyades coolest MS stars. Finally we found that Hyades He burning stars suggest an underluminosity of the current theoretical models, unlike the case of less massive He burning models, with degenerate progenitors, which probably suffer the opposite problem.
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